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 PRODUCTION OF THE NII-160 VACUUM TUBE PLANT

25X1 1.
25X1
25X1

Thie plant housed the machinery for the mass production of all recelver type

vacuum tubes, and picture tubes, klystrons, and detectors msnufactured at NII-160.
The plant was transferrsd to Fryazino from Tashkent during World War II. Practically
all of the departments of the plant were operated three shifts per day, six days per
week. £§ee Enclosure A for a detailed layout of the Vacuum Tube Plant, and Para. 3
of this report for the type of equipment, hours of operation, numbsr of employees,
and type of product manufactured by various sections of “this factorygj The following
is a list of vacuum tubes mase produced at this tube plant.

(a) Picture Tube ACR-1

(Identical to and copled from the British tube.) Mass production of this
tube started in 1949. Normally the plant
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wag to tool up and actually produce the tube during the
first year produetion was asgigned, The second year was
déevoted to producing the tube in quantity without regard .
to rejects, and the third year was the time that the quality
should be stressed, The 1951 norm required that 1000
usable ACR-1's be produced. To get this number it was
necessary for 15 to 20 tubes to be produced per day, six
days per week., The great wastage of the tubes was prin-
cipally due to bad cathode materials, and to the fact that
the screen material deteriorated rapidly due to contami-
25X1 nation by gas used in sealing the tubes,
25X1 [ |25 tubes per day was the maximum number of
: ACR-1'g that could be produced with the equipment in-
stalled in the tube plant in March 1951.

(v) Picture Tube ACR-10

(Identical to and copied from the British tube.) Mass pro-
25X1 duction of this tube started in 1949, 2000 of these tubes
were designed for production in 1951, Rejects of these
25X1 tubes were normally about 30%: however, in July and August
of 1951 the rejects were 100%.,
was told to remedy th screens that were causing 1009
rejections, the screens were very dull due
to the fact that gas, used to seal the tubes, was entering
the tube when the bases were being sealed to the neck of
the CRT. The gas was entering due to the fact that the
25X1 composition of the gas changed dally. Therefore it was
impossible to adjust the toreh to make certain all of the
25X1 gas was burned ab all times. The hydrocarbons injected
25X1 into the tube in this manner caused a rapid deterloration
of the screen material when the tube was heated in the
25X1 evacuating process, |

| Arter this incident,production was -re-
sumed at the normal rate, | |very few ACR 10
tubes were produced in 1940 and 1950,

(¢) Picture Tube VCR-1

(Identical to and copled from the Britizh tube,) Mass pro-
duction of this tube started in 1949, 1000 to 1200 good
tubes were scheduled for production in 1651, The reJject
rate of these tubes was approximately the same as that of
the ACR-1 tubes. These tubes as well as the ACR-1 and
ACR-10 tubes were delivered to an unknown office named

25X1 "BOEHHLIA NIPER ", They were picked up by Soviet army
officers (golden epaulets) and three or four Russian

25X4.. women not in uniform. /For details of acceptance tests

25Xf of these tubes see paragraph 3s point 11, following.z

25X1

(d) Seven-Inch Kinescopes

Mass production of this tube was started in 1949, 1

25X1 | an average of 600 tubes is being produced weekly

25X1 uring 1952, This estimate is based on the fact that 89
tubes were produced on the 13th of March 19%2 and 130 were

25X1 produced on the 14th of March 1952, these tubes
25X1 were being made for use in eivilian receivers, since the

uality was too poor for use in military equipment, | |
25X1 | |many more of those tubes could be produce
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(e)

(f)

(g)
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without expanding sny of the plant's facilitles, since

there gsre 12 pump stands avallable for use three shifts
per day; however, the stands are not operated every day.

Instead they sre operated for two shifts about four days
per week es glass envelopes become available.

Twelvemand Sixteen-Inch Kinegcopes

A total of 150-200 of these two types of tubes are produced ,5x4
each month, |

| The delivery of glass enveiopes determine 25X1

the number of the tubes produced. These tubes, | |
are also made for use in civilian TV sets,

Klystrons

25X1

" These tubes are being mass produced; | ]
- 125X1

75 klystrons were being produced in every 2L4-
our perio
I

Iin January 1951, | | 25X1

3 rm 3

} ] In February 1952 the klystron
department was moved down to the first floor, where there
was about four times the amount of floor space., The move
was completed as rapidly aes possible, and entalled the moving

"of all the old klystron-producing equipment as well as the

installation ¢of edditionsl eqipment., Two pump stands capable
of producing a total of 75 klystrons in a 24-hour period

were moved, as was glass~to-metal-sealing equipment, An
argument arose during the move., The argument was between

the pumpmelster in the new klyatron department and the
pumpmelster in the old department, and came about because

the new department pumpmelster wanted eight pumps rather

than Just the two that were previously used for klystron

production, The new klystron department was in mass pro- 25X1
“duetion [ ]in March 1952, | 25X1

employees worked in the new department and 20 emplozeea

worked in the department when it was upstairs. 25X1

I

] | 25X1
25X1
Soviet
DIpl Ing Flara Grigor-"na Nostrina was a technical expert
for cathodes and worked in Yoth the old and new departments,
She 1s also an aspirant for "Candidate",
Receiver Type Vacuum Tubes
Various types of ootal base, small size vacuum tubes were
produced in ‘area five /see paragraph 3, following, for a
detalled description of the equipment and number of per-
sonnel in this department/, | ] 25x1
| two or three times 25X1

each week| |sIngle boxes 70 cm/ 70 om/ 70 em full of

the contents were emptied on a large scrap heap.

vacuum tube reJects, These boxes were taken outside and

25X1

.the reject rate ran as high as 50% in some instances and

was generally due to poor cathodes, | |25X1
the reject rate was never below 20 to 25%. On one occasion

|pilcked up a box that fell off the secrap
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te,  Thils Bon s0he
Bhrod e o

‘Retectors

Thie Gepariment wes instailed in the latter pard of 950,
efployed epproximately S0 workers in Maweh L9485,any pv
aused shall detzetors, ALl the ceramie tuboes Iur
detectors wera stamped ov® by fhree hydeaulle precsss
locsted in Avoa &7, second flcor /See Enclosure [a)7.
The tubes were T-10 mm lovg, %-8 #fin in dlemeter, and hed
a 0.5 mm thisk wall, Wires, Por use in thess detoctors,

were alse cisansd of 11 srease in dres 2T, |

Super Isoncseaves, Image Drihicens, and Dark Tras
T -

# Tiefure25X1

Thegs are saheduled for predusticn i 1952 however,

10_TUBE

The following is a list of the activities and regources o
various depertments, laberatories,anoe rooms locabted in Lhe
vacuun tube production bullding of HIT 160, /These areas
can be physically located by referping to Enclosure {gng

Aver No 1  This ares was the office of the dssistani Chi

of the fadic Tube Development Leboratory, Sovi |

Englinesr shugtin, It contained the normal oiilse

equipment afid was also used &8 & conferance POGH
for englneers aasigned to thisz Laboratory; Ariin
(Soviet}, Dr. Mie (Oerman), Krusger {German),&nd
Fischer (Germen), This iaborstory waz under Lhe
TJarigdietion of the chilef of the instituse.
Devwatior, even though 1t way physicslly locrted
Tathe tube plant,

. Area No 2 This area was the offive of Soviet Enginesr Rateuw

bherg,who was chief of %he Radio Tube DevelcpRant
Taboratory., Three secvateries and M. Ralerberg
worked in this office,

JArea No 3 This area was the office of the director of the

entire vacuuws tube production fact

25X1

P 25X1
He came There

I
in he Tirgt parv of 1951. The old dirsctor of the

tube plant was & Soviet named Klepikor,

5X1

1

Ares Mo 8 Pive pumping stands were in this poom. They were

uged by The racic tube developmwent laboratory and
had nothing Ho do with the mess producticn of
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; wne overated three shifte par day,
%4W ﬁpww pay H8BK owever, the third shaif$ wes o 25X1
& prediced acale and not 81l assand
menned dwelns thds shift,

Ly lines warsg

Arsa No Be Eleven autmmmmza senlen’ machions ware Lng

© this area, These wachines were msﬁd “mﬂ
ﬁww&ﬂﬂhSﬁp w“ MﬁmwAVéﬁ L1

aon

:mﬁ*ﬂd 1n

two ﬂ‘;fﬁrwn pew wf maa%ﬁ a¢ g ¢ .
approxirataly 1.5 mebters in 4is iy hed 18 Aiflarent
sestions of oporabion., woved in Caetoy el 3& ummnt@w«

clockwies direstion st 5 Lo 7 second &

gan 4o waiﬁ whe giass hage do 't

R #nvelope, high Trocuency o fus
magn@&ma d@viﬂh to garvre hhe oo
othar automatic sealex machine
meter sl ldentiesl 2o the 1.% mebar in Alaneseis
mustine except 13 hed me wmasneric faviss fop ,,auringx
conb&et lesds, 3 of the mmgﬁanaa2 1
ware of derman orlgiv, some were Suvied sopies of
German wmechines, and perhaps sowme were dmeritcan mschiess.

owais, nsed
aa@k off The glase
e bubes, and

ot Lekln, The
ane yetygr dn diae

25X1 ?h@ %vvlmt ma&@ mashings sare ma supad ab
Lhe ORRM ! This pelied ‘v Wag
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: macdyines for Yalae
cBhe GEBM had the
shinas., Thare was
ng mepehineg,
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25X1
[thae "25X1
- tests made on Thesu sSTBMd uil.2i80ed Of Shorts.

emission, ao b nornal oheaics
| -25x1

[ [ 1| 25X1

, [ERat 20% To O5% vejects wevs the Fhsoiate N
minimum, Bad sathodes were the csuse of most of 25X1
these rejects., The. dorman teshniclans Ganswindt

and Buettner worked in this room in the Tirst

part or 4953,
Area No 6a This ares wag assigried to Teekli 34 and wan used
and &g offices Tor the nine Tiekh 34 engineers as well
as for the Soviet angineer | | 25X1

in charge of vacuum tube production, The
egu.pment installed in this area consists of normal
. ~offiee equipment, ‘
Area No 7 This ares served ag a store room for grids, oathodes,
anodes, and glase bulbs, It was opsn thrse shifts
per day and had four people worklag ssch shift, [:£5X1

Area No 8 This aresa was assigned to the ploture department,
There were two dcuble doors whiech separsted this
area from the Tgekn 34 srea, The purpose of these
doors was not security, bub was %o keep dust out of
the tube wass production srea, Arsa o £ was used
a8 & .repalr shop for the repalr of pileture the
vacwun pumbs, There were two lathes and a be. ng
machine, for fabricating swall parts, locsted .
this room,

| ffﬁfﬁg?”gﬂ Ares 9a is the ante-room to the office of the chief :.“
an | .

of the pleture tube depaprtment. There were five S
people 1n this offlce. One of the girls was respon.
gible for seelng that everyons was on time, Area 9b.
18 the office of the chief of the ploturs tube de
partment, Mr. Machaunech (phonetie). He was not a
technical man,as demonstrabted by the Paot that he
wanted to seal tubes with wax rather than melting .
the glass together. This lncident came ap one time
when rejects were high due to poor sesling sguipment,

Area No 10  An elavator that never wérkad; Used for the storage
of chaire,

Aves No 11 (23 employecs worked in this sres on the day shift.
There were a few less working on the ssoond and
third shifts.) This wae a room where ACR No 1 and o5x1
VCR No 1 ploture tubes were tested, There were .
two Eng%iah'm?nufaatmred test sets for testing tngg%x1
tubes, :

[ | each sst was aboul 9 feet
long, 3 feet wide,and 3 feat high,

the equipment was delivered Lo the USSR somstime
during World War II. The inseription on the sets
was In English, "The only test indicabion known to
me wWas & soope patberm,us shown: '

BECHET
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Area No 12

This room also contained desks for the chisf of the
bip stands {room 12 )} and desks for 2 OTK inspection
men and & military accoptanes Leam for sccapbing ACR

"Ro 1 and VCR No 1 picture twbesx. This room was &

responsibility of the OTK {Sestion of Hechnical Control)
and was In no way under the sontrol of aither the

" ehlef of the pleture tube laboratory or ths chief of

NIT 160, /Bee peregraph entitled "Quaiity contrel",
page 16 of this raport, for meve éeﬁmila&} K

This ares housed the loonoseepe test stands for the
ACR ¥o 1, VCR No 1,and ACR No 10 picture tubes /see

12 A snd B on Encloswre (A)/, There wae one stand ..
for testing the ACR No 1 and VOR No 1 tubes and one
for testing the ACH Mo 10 tubes. IHoth of the test .
stands were made at NII 160, were very simple in
construction, capahle of testing only one tube at &
time, and used for testing hesters; ancdes,and foousing
of the pleture tubes, Algo installied in this area
/Bee 12 ¢/ were two stands dealgned to age the cathodes
of sompleted kinescopes, AUR No 1 tubes, VOR No 1
tubes, and ACR No 10 tubes. Each machine was operated
by two operaiors and wes capeble of handling 10 ACR

Noe 1l.or VCR He 1 tubes at one time; however, five of
these tubes were usunily all that were agad at one
time, It took approximately 30 to 40 minutes to age
each bateh of tubes., The second machine was capable
of handling 18 tubes at one time: however, usually25X1
12 or 18 were normally handled by the two operators.

- Again 30 to 40 minutes were reguired for the handling

of each batch of tubes. [ pketch /fee 12 D and
shows the German test stands designéd to saliiwate 25X1
meaguring inetruments. These never did work

[
whish two glrle worked to attach tube basges to the

plsture tubes ls also shown /I2 ¥/, There were two
small ovens on each table to helld thew sceomplish
thelr work, There were two pump stands for the ACR
No 1 tube and one pump stend for the VCR No 1 tube
[Ses 12 @ and E/. EHsch gtand can pump five tubes
simultaneously during a 6-to 8-hour periocd., The
pumps, both pre-pump and finsal pump, were mede at NIT
160 and were sperated by two pecple at sash stand,
There were also 12 or 16 pump stands Tor the pumping .
of kinescopes /I2 ;gu, Thers are twoe preliminary
pumps and fowr finzl pumps for esch group of four

- pump stends, ag indlcated below:

Removable ovens eapable of

500 0®
E(:) (:)% J(:) | These gvens were ocpersy
oo

maintaining a 410° ¢ temp=
eraturs during the final
evacuation of the CRT's,

| &t 370Y € to keep from dam-
aging the ssreen materials;
however, | | the

e e i

@0 O

PP ) ' resulting poor vaouun Qe
finitely shortensd the life
of the %tube, : :

=<:> (:)§¢§(:) Oi (%%) CRT's belng svacuated

Preliminary Pump Stands

Final Punp Stends

g%&E Qggrgﬂg%gggggﬁg%rd &ggaﬁ?esa machines., Zaoch are
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Area No 13

Area No 14

25X1

These pumpe wers Soviet coplen of the punps taken
to..the USSR from ths Jerman Varngeh Televit plant,
All the pumps in use were made at NIT 160 and used
0il. The preliminavry pumps wero capable of &. 8= .
uating & tube to 10-3 mm of mercury in approz .mately
4 minutes and were considered to he excellent pumps.
The finsl vacuum pumps were supposed to be asle to
evacuate down to 10-7 mm of mercury, [ | 25X1

| |1t wes fmpossible for them toc do BO. 55y 1
iese pumps were always bresking dewn. I% took
approximately 4 hours to evacuste each batch of tubes.

Each pump had £o be removed and cleaned sach week., [
[:::::%] this wag dus to the poor gdality of oil used
and the dirty working eonditions aurrcunding the tube
aggembly area. The 3oviets designed a liguid air os5x1
evasuation pump dn the fall of 1951. It had not been
installed | | but waeg sxpected to re-
duce the evacuation time even though it was designad
to evacuabte only to 10-7 2z Ao the pressntly used
oil pumps, Four oll type vucuum pumps Jdee 12 J7
designed for evacuating the ACR No 10 tdbe appear on
my sketeh, 411 technlsel details of these pumps

are jdentisal Yo the one previously mentioned /Bee
desevription for 12 I7, There was an Amevican-made
ausomatic sssling machine designed for the seali

of CRT's /Bee 12 K/, | 25X1

1% 25X1
Lwaﬁ—amcnmred in the cemeut floor of the tube plant
| [in 1945, It was 3 meters in diameter,
could accommodate 7-inch, 12-inch,and 16-inch
leonoscopes, and had 15 different full automatis
proceases of seallng the tube, It was never ; & into
eperating condition by the Soviets. They work. ! on
the machine during July and August 1951 trying oo
get 1t in operating condition$ however, they 414 not
Buccesd. It was impossible for them to regulate the
heat properly. The tube envelopen would elther melt
too mush or the glass welds would break, The Soviets
never tried to operate the wmachine after August 1951;
however, [::::::f&]they will try to get it operating.
The working area assigned the glass blowers is ahown
/gee 12 N7, They were responsible for the repairing
of all the glass tubes of the pleture tube pumping
stande., They alse sealed the ACR No 1 side gonnestion,
Two autometic machines for welding the gless evacuating
stems to the glass envelopes of the ACR No 1, VCR No 1,
ACR No 10,end kinssecope tubes ware employed [Bee 12
L and M/. Esch mashine could accomodate only one tube
at a time end required 5 - 7 minutes per tube, They
were old Telefunken machines. One of them was used
three shifte per day, exclusively for kingscopes,
whlle the other was used Py the remaining tyve tubes,
The latter was also operated three shifis per day, six
days per weel,

This area served as a supply room for hand tools and
administrative mupplies, I% was manned by one Sovist
girl on & one shifi per day basis.

A large glass blowing shop which operated three G-man
shif'ts per day. All glass stems of the CRAT's and the

SECRET
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Area No 15

Area No 16

Areas No

Area No 15

o G .

glass faces of the CRT's wers welded in this area
except for the ones needed fo- thé ACR Wo 10 tubes,
The ACR No 10 tubes were one plece envelopss zad
were not made at NII 160, To accomplish the r.aking
of all the picture tube envelopes were two or three
horizontally operating machines. At these b sches
the slde connections were made for ths CRT's in ,
addition to the repair of CRT glass enveloped. There
wag Somé extra space in this room which is balileved
to ve ear-marked for the producticn of envelopes for
the super iconcssope and dark trace tubes,

There were three large clectrie ovens installed in
this room. These ovens, which were made ab NI1i 160,
were used for the annealing of glass tubes., Glass
tubas were also stored in this room, which was manned
by 2 men per shift on a thrse-shift per 48y bhasis,

The CRT envelopes were ¢isansd with flourie aclds,
were dried,and then the sgusdag material was applied,
Four people worked on each of the thrase shifts per
day. The tubes were first washed with distilled
water furnished by a smail distillation plant /TI6 B7.
Next,the tubeg were washed with flouriec seid and
then onee agsin with distilled water. The aquadag
was then applied manually with a brush while the
envelope was slowly rotated by a machine. Next,the
rotating machine /76 gf was used to heat the envaeloupe
to 350° ¢ and to hKold it while warm air was blown
inte the glass to remove the aquadag gases, The
machine was 2 1/2 to 3 meters in dilameter an. ‘ould
procesg 10 o 20 envelopes in a 30-minute per: 1,

Theee two areas were remodeled in February 1952,
Previous to the remodeling the screen materials wepre
applied to the ACR No 1 and VCR No 1 envelopes. This
was accomplished by hand and consisted of placing some
war in the tube, heating the wax, and shaking the
tube in a cireular fashion until an even coating of
wax wes deposited on the inside surface of the face
of the CRT. Next,the luminous material was placed in
the tube and shaken., Finally, the Zirl took a metal
arm, which held a small cotton ball, and wiped off
the edges of the screen, After February 1952 ma-
chinery was installed in this room. I belleve that
screen material was to be applied to the ACR No i,
ACR No 10, VCR No 1, and to kinescopes. The ACR No
10 screen gpraying equipment was transferred from NII
602 [fComment: Actually NIT 6327. This aguipment
conslsted of a table designed Eo hold the envelopes
while a nozzle sprayed the screen material on,

Twenty employeea worked on each of the three shifts,
operated by this section, Ansembly of the electron
guns for all picture tubes produced at NII 160 was
accomplished in this room, There were three assembly
lines with small welding machines instelled at 25 :
separate places, Forms were used Lo correctly align
the variocus grids and anodes iLhat made up the electron.
gun. - Twelve girls worked on the assemdly of electron
guna for kinescopes on a full time basis, while four
girls worked on the assewbly of guas for oscillograph
tubes on & part tilme basis, Tn addition, part of
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this dPea was uged for the sbtorage of &1l the ine
Aiviluval parts of the tabes urodused at NIT 160,
Théds parts werd stored in eve uated metal boras
every flght. These stocks were replenished e. wvy
nonth, with a five-week supply being on hend as

the "beginning of each month. ‘The exception ‘o

this fale was the supply of coated cathoties. 7These
were astelly délivered dailly; however, spprozimately
10,000 eodted eathodeon were delivered in January
1952, These wers all sealed in svacwated fars, and
BLbPed Tor later use. E 25X1
theae had been mede up during vhe cold dry winter
pefiod and were to be used in tubes produced during
the sumier months., This was done due to the Tact
that the sathodes produssd in the summer months

were net any good since they were produced 1n & none
regulated room. The dampness and heat of %he Buamer
months caused as wmich as 2904 of the sathodss Lo be25X1
re Jactad,

25X1 Avea No 20 I |
m—— the luminous seresn materials

Tor plstwe tubes were made heve and in the small
block house sttached %o this area, Pipes 20 om in

- dlameter lesd inte this bullding. A stromg odor
of HeS was siways prevalent, E;;::::::]all of the25X1
luminous materisl used at NIT was precipitated2sxi
in this ares.

 Area No 21 | |

25X1 | | Areas 21, 22, 23,and 24 belonged to Te ' 38
and Tsekh 38 wap responsible for the producti. of
all geids, zathodes, plabes,ets., used at NII .
Teekh 38 was always a bobtlenesk in the final ;.. -
duetion of tubes. Une example of this was the couw
structing of & cathode machine in January 1951. 4.
German and his son (Rothenbura) constructed a machine
ecapeble of forming and cuvting 10,000 eathodes within
& 24-hour period. There was only one cutting blade
for this machins, and no other one could Be ohtained
evan though the Germans repeatedly asked for anothar
one. Finglly the blade broke and there ware ne
cathodes made at Tsskh 34 for an elght-day period,

Ares Noc 22 Eight girls overated five hydpogen ovens and three
— metal strip treating mashines in this eres., The
five hydrogen cvens were 1 1/8 meters long and 7 om .
in dismeber, They were ussd for the heat treating of
metals that were to be made into grids, ancdes, ete,
The three wire treating machines wers used for clean-
ing wires for use in making vascuum tube grids,

Ares No 23 Ten Soviet women worked in this rocm. They placed
‘ {ndividual cathodss in & machine which wes sapable o5x1
of dippling 100 edthuedss per hour, There were 8 op

10 of theéme machines, This process was suppobad
be seoreb. | 25X1

25X1 [ I

Areas No |
25X1 k] | approximately 24 givis worked hare on
the day ahift,
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Area No 26

todk place in February 1952, |

worked by people assigned to these rooms or not..-25x1

This room was attached to Tsekh 33 when the move

|
[1¢ 25X1

- Was concerned with the research of luminous screen

Area No 27

maggrgg}s“prior to the move.

This w&s the room in whish the German, D» Schioemilch,
1aily

had his effice, Dr Schloemlilch was pract
eéxlled €0 thils room in January 1951, - There were .
three hydréullc presses located there as well as a
small water distillation plant and a wire eleaning
machineé, All of this equipment was used for the
production of detectors,-.éﬁbe paragraph 2 h ;hov925x1
A total of 9 people worked in this area on the day

— ]

Areg No 28

Area No 29

Area No 30

Area No 31

Area No

This area contained 8 cathode Bpraying machines
which were operated by 10 to 12 girls per shift on' a
three-shift basis. Two of the devices held 20
pleture tube cathodes while the coating material was
sprayed on manually, Six of the machines were auto-
matic and were used for the spraying of receiver type
vacuum tube ocathodes. Each of these six machines
wag capable of spraying and drying 20 cathodes
every two minutes, Ten to twelve girls operated
these machines, ' . .

Cathode pastesm were prepared in this room by a
number of employees, Barium, aluminum oxides, and
strontium were pulverized and treated in this room,
Cathode pastes were the end products.

This room contailned a large machine for the pre-
cipltation of barium ahd strontium, It was either
a former Telefunken machine or a copy of it, as a
photograph of this machine is contained in a book
written by a German named Wagner. This machine was
not in continuous operation., GCollodium (a binder -
for cathode pastes) was also made in this room, -
Drying closets and viscosity testing scales were
part of the equipment used in this process, The
German sclentists who worked on the second floor of
the tube plant were afraid that the material in this
room would be the cause of a big fire due to the fact
that the collodium wool was stored in a dry state,
Five girls and 3 chemiats woriked in this area,

The offlce of the chlef technicel engineer of the
tube plant was located in this room, His name was
Korolenko (spelled phonetieally). All technical

drawings and production procedures were made up in
this offlce, A total of 7 enginsers (Soviets) and

g girla worked in this rcom on a one shift a day
asis, ‘

Thls area housed a small construction office where
machines were designed for use in the mass produstion
of vacuum tubes, Five members of the OKBM moved in
here when the Germans departed in 1952,
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Dispensary and hygiene rooms.

{ﬁbrer to parsgraph 2 f shove for Sources know-
edge coneerning the production of klystrons in
this areq57

Detectors were made in this ares., The entire area
was eceupled by work benches and testing benches,
[ thhis rooin belonged to Tsekh 37, Tie

" cersmic sleeves and wires made in Dp Sshloemilch's

offlce wepre delivered to this room., Production
probably started late in 1950 because at this time
the windows opening onto the hallway were painted.
Approximately 50 employees entered this area six
mornings every week, ‘

This area contained large metal lathes, metal plahing
tables, milling machines, boring machines, and die
making machines, Approximately 20 people worked on

~the day shift. Areas 35, 36,and 37 all belonged to

the same department| 25X1

This area contained 3 very large stamping machines,
approximately 15 small stamping machines, and eight
hand-operated folding machines., The 35 to 40 people
that worked in this area during the day shift, and

. the unknown numbers that worked on the other two

shifts, were responsible for stamping out all mag-
netron cavities used by NII 160, In addition they
pressed out alumlnum tubes 10 cm long, 2 1/2 to 3 em
in diameter,and 0.3 mm thick as well as brass cups

7 em in dlameter and 5 cm deep,

This area contained many small work. shops reaponsible
for receiving, storing, issuing,and eutting various
types of metal rods and sheets. They also operated
& large tool crib,

This area belonged to Tsekh 38 and housed the equip-
ment that stamped out metal sockets, electrolytically
plated CRT anodes,and polished CRT anodes. There
were four large vats for plating metals.

Contained ¢ ent heads and engLé5x1
ineers

This srea was occupied by a glaas pressing shop which

employed between 50 to 55 workers, Glass bases for
vacuum tubes were made here as was the base lead-in
wires that were fitted into these bases, Small glass
tubes were gut from longer glass tubes, There wers
from 15 to 25 automatic stsmping mechines located in
this room, ! | this shop may have mada 25X1
g%as: bases acuum tubes manufactured at other
plants,

. Belongs to psekn 38 and employed 50 girls and 8

mechanioes, It contained Americen, German, and Russian
grid winding, cathode stamping,and wire eutting
machines, All of these machines made small parts
which were used in the construction of the receiver
type vecuum tubes made at 160,
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;ﬁiéaZNo - Small precision iathea and work benches installed
in this room were usad for the mslking of parts for
O small production machines assignéd to Tsekh 38, R

vArea No 43 ,Aﬁproximétely 7 mechanics worked im this srea oper-

ating various cutting machines and similar eguipment,
The room for chief of mpgexk 38 13 loeated in this
ares, : , . -

PICTURE TUBE DEVELOPMENT AT NII 160
y,

During World wWar II, a laboratory
sponsored by Telefunken] | was located at 37 . 25X1
Planufer Strasse, Berlin, and was concerned with the deveiop~ :
ment of dark trace picture tubes. The laboratory was moved Lo
Neuenhofen near Neustadt on the Olla River,where it remained
until it was dismantled by the Soviets, During this time the
dark trace tubes were worked on as well as was research on a

.CRY..capable of showing two different colored blips at the same

“time, {The difference in velocity of electrons striking a CRT
screen determines the amount of penetration of the electrons;
therefore, if a cascade screen is made of two materials, that
give off different colors when excited, it was thought possible
to be able to use this system for ildentifying friendly and enemy
gireralft. This system was never endorsed by the Soviets.) :

the development of the following type picture tubes.
worked on at NII 160 | in the Soviet Union:

(a) The ACR No l, VCR No 1,&and ACR No 10

Plecture tubes were being produced in & NII 160 laboratory

&t the rate of 30 per month of each type in October 1946,

One of these three tubes was given the Rusaiasn nomenclature
770~ 247; however, | | The first work 25X1
done on these tubes by Germans at NII 160 consisted of re-
placing the poor grade mica supports in the tube with

ceramlc supports. This substantially reduced the number

of rejects, Laboratory production of this tube was dig-
continued in late 1949, at which time the tubes went into

g

mass production at the NII 160 tube plant,

(b) The first six months at NII 160 were spent in remodeling
the laboratory, converting the production of electron guna
for picture tubes from hand-made to machine-made processes,

() Dark Trace Tube

In the spring of 1947 ssigned the task of developing., .
sereen materials for a dark trace tube to be used for proe.
Jecting an image 1 meter square, This work oonsisted
mainly of a repetition of E:;;;;onrk in Germany, [;::::;;;:]
[;;J ime was spent trying t e efficlent ways of coating
screen of the sube. Much difficulty was experienced
in evaporating & smooth layer of cadmium chloride on the
plate. Slow progress was made on this problem until Nov-
ember 1948, at whish time the Soviet Chief of the Dark Trace
Laberatory gave orders tc develop and make ready for pro-
dustion & dark trace tube formerly develcped at 08W, This

tube was given the Russian nomenclature 04Kn7/ (the 10
is ‘the dlsmeter of the screen in em, the Russian L means
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ray or beam, K means kinescope, the Russlan P designates
PPT, ‘the T designates dark trace,and the number 1
signifies that this i1s the first series of this type tube.)
[ |the pressure for early production of this
tube was a result of the Soviets' having developed and v
started production of a radar set designed to use this tube.
Laboratory models of this tube were operating by January
1949, By the end of 1950 thils dark trace tube had been
developed to a place where 1t was more sensitive than those
graphed on Page 670, Volume 22 of the MIT series of books
published in 1948, ]
[ | [attribute this 25X1
addaed sensitivity to the use of more pure screen crystals.
Also by the end of 1950 the norm was set at 12 good tubes
per month, To obtain this norm 1% was necessary for 100
tubes to be made monthly. Approximately 50 of these 100
were rejected by the NII 160 Dark Trace Laboratory. The
- remaining 50 left NIT 160 by truck and then approximately
two weeks later the Germans in the laboratory were notified
how many of that 50 had been acceptablé, [ |the 25X1
dark trace tube 1s scheduled for mass production in 1952,
The dark trace tubes made at NII 160 were tested using a
test stand copied from the one described on Pages 666 and ,5y4
667 of Volume 22, MIT Radiation Laboratory series books,
The exception to this equipment was that an after-glow '
tube, manufactured by NII 602 ]
was used for recording decay time rather than

" the pen and ink recorder described in Volume 22,

sketched the test stand set-up:

( | — ——Henter Ar
ondenser lens ﬂ\. Lrusing Mrcture
,// \‘\
'\’(¥*?" <740
® |
o N | _ZA L
7 e for Definition
Mercury Lamp %%ascop for D inity
A = A removable mirror, When B = A removable ground
in place the tube plcture i glass plate. When removed
“proJected onto a ground glass. the pleture on the CRT
plate, : : screen 1s projected onto

a regular screen,

The long glow tube from NII 602 /NI 6327 worked on 10 KV,
had a cascade type screen,and a good after-glow of 20 .to 25
seconds, it was a copy of an American 5FP%. This
tube was dellivered 1in the summer of 1950, 1t was 25X1
serially produced rather than mass produced, | | 25X1 °
the dark trace tubes (10 LKPT1) wsre to be used as

PPI) plans position indicators for one meter square screen
pro jection. i |a set utilizing 50 XV was
to have been perfected in 1951 and that screen projections

of 4 x 4 meters would be possible with this new tube. This
information is based on hearsay,

25X1
L many design problems 25X1
entailed by this additional voltagqm7 The German engineers
tried to dissuade the Joviets ageinst this new tube.
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Image Orthicons‘

In the beginning of 1950 the Billdseénderoehren éﬁlcture
transmitter tube/ laboratory started the development of

image orthicone., The chief of this laboratory was a Soviet

who returned from having studied the CBS system in the

United States, He clalmed to be closely assoclated with

: arx of CBS and was a very industrious engilneer. [_]| 25X1

ﬂiﬁ:ﬁ;ﬁiﬁthe first series of 10 laboratory tubes were pro-

uced by the last of 1950, | | these tubes 25X1
were scheduled for. production, | | in

March 1952, -

7, 12, and 16-inch Kinescopes

Kinescope development was started in Januery 1947. By
1949 the 7, 12,and 16-inch kinescopes had reached such
a state of development that they were removed from lab-
oratory development status and were transferred to the

tube plant for mass production., | | 25X1
these tubes were designed and produced for civilian tele-~
vision sets. | | the tubes were  25X1

of very poor quality and had a low development priority.
Metallle Kinescopes

In the summer of 1950 the German engineer, Mr Werner Kluge,
was asked to survey all American electronic publicationa .

for the purpose of determining whether or not metallile
kinescopes could be made at NII 160, Mr Kluge [ | 25X1
scanned all of the literature, and then informed the Soviets
that the NII 160 effort should be directed toward making

2l4-inch glass kinescopes rather than metallic kinescopes.,

In January 1951 the Soviets ordered the laboratory to

start meking a small metallic kinescope. [::::%::fi::]in 25X1
March 1952 the necessary machinery for the production of :
small metal cones needed in the production of metallie
kinescopes had been completed. The tube being made was

8 copy of an RCA metallic kinescope which was o n
and analyzed in 1951, | 25X1

25X1

Rectangular Kinescopes

Rectangular kinescopes were to be developed in 1948;
however, 1t was never possible to get any to work properly,
B0 the project was dropped, It was first inipossible for the
glass bulbs to be made; consequently, the bulbs were obtained
from Osram in East Germany. Finally the entire project was
discontinued dus to poor pieture definition, '

Memory Tube ] :
In January 1950 | lforced to vacate part of the area [ ]25X1

for the development of dark trace tubes.

8 area was assigned to Soviet Engineer Astrin and two
other Sovliets. One of the other Soviets aselgned there was
& major who wore gold epaulets with red borders. Later in
1950 two Soviet female technicians,Marezinzcua and_Marina

Olenikova ,were assigned to this secret laboratory,.- 25X1 .

[ | About once

every two or three days a tube covered w h would

be carried out of this room and thus 25X1
SECHE
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out of the tube plant, The tubes appeared very similar
t6 the ACR No 1 tubes; however, | i
[ ]they were two-gun memory tubes.

| | The results of
this survey were submitted to the Ministry through normal
NII 160 channels and were to be included in 1950 pro-
duetion plans, Later on | | the
Ministry wasn't -interested in any such plansjhowever, two
Soviet engineers arrived in Janusry 1950 and received the
results [ |study.

(1) Modified ACR No 1

In July 1951, | German glaes blower [ |
had Jjust recelved a group of ACR No 1 envelopes that had
very thick glass for the side connection (high voltage
connection for the agquadag). | |
[ | modified ACR No 1 tubes were being
made and that 30 KV was being used for the high voltage
tension rather than the normal 2 KV, | |they
were all laboratory produced and not more than 50 were
made each month,

6.

INSTITUTE NO 602 /6327

| there is a Soviet institute located in Moscow
that does work which parallels the plcture tube development done
at NII 160. The maln difference between the two institutes 1is
that the Moscow institute is completely Soviet manned and is
concerned only with military applications, | | the
institute is called NITI 602 and 1s located in Moscow near the

vieinity where Leningrad Shosse becomes Gorkiy Street, | |
[ in [

German englneer Dirbach worked

institute for a few weeks in 1Q47.] |

25X1
25X1

25X1
25X1

25X1

25X1
25X1
25X1

he testing of ACR No 1, VCR No l,and A o 10 tubes at
. |NII 602 /6327 was interested in the de-
velopment of aluminum backed screens for 's | |

[ cascade CRT's were made at NII 602 3%7} [::::%::]
t

all research on

I
this type screen could be done better at NII 602 /6327 than at

NII 160, | |the two-gun memory tubes deVeloped at

|
| this was NII 632 rather_than NII 602/

25X1

25X1
25X1

NII 160 were delivered to NII 602 /6327 for tggfing. |

QUALITY CONTROL

7.

There were six OTK ( sestiom Of Technical Control) men assigned to
the NII 160 tube production plant in 1951, these men
were under the Jurisdiction of the OTK office In Moscow; however,
[ "lthey were not under the Jurisdiction of either the
chlef of the Tube Productlon Plant or the chlef of the Institute.
After picture tubes were made they were inspected by employees

of NII 160, after which they were inspected by the OTK men.

Then -in the case of ACR No 1, VCR No l,and ACR No 10 tubes a
military inspection team consisting of a Sovliet offlcer in uni-
form, two Soviet engineers;and two or three Soviet women would
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ingspect the tubes in the presence of the OTK men. All rejected
tubes wére returned to the OTK men,who then returned them to
‘the factory inspectors.

TECHNICAL LITERATURE

8.

9.

| | the publishing of the Radiation Laboratory series
of books on radar enabled the Soviets to span twelve years of
progress In the electronic field in a period of three years,

[ | had tried for two years to design an efficient
means for testing the reaolution1 sensltivity, and after-glow

time of dark trace tubes, unable to get satisfactory 25X1
results until | [Volume 22 of this s pled _
the test equipment deseribed in Chapter 18, sur- 25X1

priged to find that the tests listed in Volume 22 actually
worked out in practice as they were outlined in the book,

The MIT series in English was available to Soviet engineers

in the spring of 1949 and was used by the Germans as well as -
the Soviet englneers. Soviet translations of the MIT books
were avallable for purchase in the first part of 1950, These

" were generally literal translations and contained numerous

errors. There were instances where two Soviet books eontained
the Information-that was in one MIT book. An example of this
i1s the information contained in Volume 22 of the Radiation
Laboratory series. This volume is divided into two parts and
a Soviet book 1s published contalning each of these parts,

Each of the Russian volumes costs approximately 12 rubles.,  All
American technleal publications were available for issue by the
Institute library within two months of the date of publication,
Any forelgn publication desired by NII 160 engineers could be
‘cbtained through the Moscow Lenin Library in the event the book
was not in the NII 160 liibrary.

-

DEVELOPMENT LABORATORY BUILDING
10.

| |a sketch of the third floor of this building
on which the following is shown /See Enclosure (B)/:

Area No 1 Cathode Ray Tube Screen Preparation Room

A. A work table used for people to put screens on
CRT glass envelopes. )
B, A drying oven for drying the screen meterials,

Area No 2 Screen Settling Room

A. A table used to place traye for the precipitation
of the screen materials,

Area No 3 Washing Room for Céthode'Rax Tube Envelopes

A. Washing machine for washing CRT envelopes.
B. Exhaust ventilator,

C. Work bench,

D, Heat generating equipment,

E. Drying machine,

F. Storage cabinets,

Area No 4 Office of Department Chief (Nachalnik)

Area No 5 Outer office of the Department Chilef

Area No 6 Secret Area Where Memory Tubes were Developed
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Dgpk Trace Tube Laboratory

Work bench for the assembly of iconoscopes.

Iconoscope testing machine delivered from NII 380.
Tempering ovens for treating glass envelopes,
Tempering ovens for treating glass envelopes.

Area No 8 Dark Trace Laboratory |
A.
B. Engineers' desks.
C. Wooden partition.
D, Dark trace tube test stands.,
E., 30 KV power supply.
P,
Gl
H.
Area No 9 Electron Gun Assembly Room
A, Spot welding machines.,
B. Electron gun assembly work benches,
_Area No 10 Assembly Room for Iconoscopes

Ares No 11

Ares No 12

Dark Room Where Photo Cathodes and Oxide Cathodes
were Lested

Glass Envelope Sealing Machines

Area No 13

A.
E.
C.

Sealing'machineé for iconoscopes,
Sealing machine for dark trace tubes.
Seallng machine for lconoscopes.

Dark Room for Testing Iconoscopes

Area No 14

A,

Iconoscope test stand.

Glass Blowing Shop

Area No 15

Area No 16

A.

Horizontal glass welding machine., Used to weld
CRT necks to the face of the CRT.

Glass Blowing Shop

A&
B.

Work tables where glass blowers repaired CRT
envelopes that were not properly made by the
machine in Area No 14,

Kinescope and Dark Trace Tube Pump Room

Area No 17

A&
B.
C.
D,
E.

F.&
a.

H&
I.

Je

Kinescope pump stands (8 stands).

Pump stands for dark trace tubes and secret tubes,
Heating oven for annealing CRT glass envelopes,
Evaporation stand for coating CRT screens made

in the laboratory. '

Laboratory pump stands for iconoscopes, super-
lconoscopes;, and image orthicons,

Newly developed test pump stands for decreasing
pumping time, g '
Glass .treating machine.

Transmitter Plcture Tube Laboratory of Talanov

A.
B.

Work tables for 2 Soviet technicians.
Office of Talanov. ’

SECRET

Approved For Release 2006/08/08 : CIA-RDP82-00457R013300500007-6



25X1

Approved For Release 2006/08/08 : CIA-RDP82-00457R013300500%)@1

SECRET/SECURITY INFORMATION |:|

C. (@lass blowing equipment,
D. Pump stands for evacuating transmitter plcture
tube envelopes,

Area No 18 Transmitter Picture Tube Laboratories

The equipment in this room was moved to the 4th
floor. /See Enclosure (C)./ .

Area No 19 Iconoscope Laboratory

A, Testing stand for image orthicons.

B. Electron guns assembly tables (image orthicon guns),
C. Photo Cathode work table.

D. Engineers' tables.

Area No 20 Laboratory (unknown)

Area No 21 Four Offices

(Soviet Engineers Talanoy and Vogelsohn had their
' offices in this area. o '

Ares No 22 Secret Laboratory

| fin January 1951 1t was being re-
constructed.)

Areas No Secret Laboratories

(No details known)

25X1 11, | | sketches of the fourth floor of this building

25X1

25X1

on which the following is shown /See Enclosure (C)/:

Sketch 1 (] | there was a kinescopé test stand and
an engineers’ lecture room in this area.) :

Sketch 2 Laboratory for Picture Tube Screen Materials

Item 1 - Exhaust flues for carrying away gases,

Item 2 - Work areas for the mixing of various
chemicals used in preparing the screens.

Item 3 Chemical scales,

Item 4 - Heating room for heating various chemicals.

Item 5 - Dark room containing equipment for the
spectral analysis of various materisls,

Item 6 -~ Engineers' desks,

ENCLOSURE: (A) NII 160 - Vacuum Tube Plant(as of March 1952)
ENCLOSURE: (B) Development Laboratory Bullding, Institute 160,
Third Floor Plan (as of January 1951) -

ENCLOSURE: (C) Development Laboratory Building, Institute 160,
Fourth Floor Plan :

|Commerts The name Maws. s mAy be a gartled version

of Marchinskaya.
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